The possibility of fabrication of micromirrors inclined towards silicon substrate at 45° is studied. The 45° micromirrors are formed by {110} sidewall planes in the Si (100) wafer by anisotropic etching in alkaline solutions containing surface active compounds such as Triton X-100 surfactant and isopropyl alcohol. The quality of {110} surfaces etched in solutions of different compositions is examined. Although in the KOH solution containing alcohol the {110} surface is rather rough, addition of Triton X-100 surfactant to the KOH etchant significantly improves the surface smoothness. The fabricated 45° micromirrors are also compared in respect of their optical properties.
Introduction
Due to the relatively low cost of the process and the exact geometries of the fabricated structures, wet anisotropic etching of silicon is widely used for bulk micromachining in MEMS and MOEMS technology. The anisotropic etching method is especially interesting for manufacturing of micromirrors inclined at 45° towards the substrate [1] [2] [3] . Such micromirrors, which provide 90° out-of-plane reflection, can be applied for optical switching or interconnecting. In the commercially available Si (100) wafer, the micromirrors' inclination of 45° towards the bottom surface can be precisely defined by {110} sidewall planes.
Moreover, the 45° micromirrors can be fabricated together with V-grooves for optical fibers alignment in a one technological step (see fig. 1 ). The main goal of this technology is to achieve smooth mirror-like {110} surfaces and micromirror sidewalls fully defined by 45° {110} planes. 
Experimental details and results
P-type silicon wafers with (100) orientation and 2-10 Ωcm resistivity were used in the experiments. The wafers were patterned in the photolithography process to form the rectangular etching windows in the SiO 2 mask. The edges of the etching masks were aligned perpendicularly to <100> directions, in which the {110} sidewalls inclined at 45° towards the (100) bottom were supposed to develop. The etching experiments were carried out in alkaline solutions containing organic additives, at elevated temperatures. Two compositions of the solutions were selected: -2 M KOH saturated with isopropyl alcohol (also called isopropanol, IPA), -2 M KOH with 20 ppm of Triton X-100 surfactant. In our previous works, the KOH + IPA solution had been proved to yield (in the <100> direction) the The fabricated {110} micromirror sidewalls were characterized in terms of their reflective properties. Light beam with 1550 nm wavelength was generated by SANTEC tunable laser with tuning wavelengths accuracy at 1 pm. The beam was directed into the sample by pigtailed single mode fiber, aligned in the sample's groove. Fiber's end used in the characterization setup was prepared by electrical splicer. The light reflected from the micromirror at an angle of 90˚ was directed to a microscope through magnifying optics which were also used to control fiber positioning accuracy in the grooves. In the next step the optical signal was collected by the InGaAs photodetector with spectral range of 700-1800 nm and then analyzed by a digital oscilloscope. Optical power intensity reflected from micromirror was directly proportional to the voltage read from the oscilloscope. Reference measurement of a groove without micromirror was performed in the same way. The scheme of the measurement system is shown in fig. 2 . 
